Corresponding author: A K Domingo (abduldomingo@gmail.com) Background. Diabetes mellitus (DM) may increase the risk of depression as a result of a sense of threat of debilitating complications or because of associated lifestyle changes. Depression may increase the risk of type 2 diabetes as a result of poor health behaviours. Objective. To determine the association between diabetes mellitus, depression and psychological distress in a cohort of South African (SA) teachers. Methods. Teachers from 111 public schools in the Metro South District of the Cape Metropolitan area, SA, were invited to participate in this study. The Center for Epidemiologic Studies Depression Scale (CESD) and the Kessler Psychological Distress Scale (K10) were used to assess depression and psychological distress, respectively. A professional nurse completed a physical examination and collected blood for measurement of glucose, cholesterol and serum creatinine. Results. Of the 388 teachers who completed the questionnaires, 67.5% were female and the average age was 46.2 years (standard devia tion 8.7). Psychological distress was identified in 28.1% of the cohort and depression in 15.5%, and 7.7% were found to fulfil criteria for DM. A diagnosis of DM was associated with an increased risk of depression (adjusted odds ratio (AOR) 3.90; 95% confidence interval (CI) 1.33 11.37) and psychological distress (AOR 3.62; 95% CI 1.31 10.00). Conclusion. The high prevalence of obesity and DM in this cohort of SA teachers is of concern. A diagnosis of DM was strongly associated with an increased risk of depression and psychological distress.
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Diabetes mellitus (DM) and depression are highly preva lent conditions, and each contributes significantly to morbidity and mortality worldwide. The number of people with DM globally is projected to rise from 171 million in 2000 to 366 million in 2030, [1] and develop ing countries are likely to carry an increased share of this burden. While data are limited for South Africa (SA), there is evidence that this burden is already considerable, with the prevalence of type 2 DM estimated at 28.2% in a recent communitybased study in Bellville South, Cape Town. [2] The estimated prevalence of major depressive episodes (MDE) in SA is also high, based on the findings of the South African Stress and Health (SASH) study. [3] The prevalence of MDE in SA was found to be 9.7% and 4.9% for lifetime and a 12month period, respectively. [3] Poor health behaviours associated with depression, such as smoking, physical inactivity and high caloric intake, may increase the risk of type 2 DM. [4] Depression is also associated with physiological abnormalities, including activation of the hypothalamicpituitary adrenal axis, sympathoadrenal system and proinflammatory cytokines, which can induce insulin resistance and contribute to diabetes risk. [4] Furthermore, the sense of threat of debilitating complications and the lifestyle changes associated with management of diabetes may increase the risk of depression. [4] A metaanalysis of 39 studies reported that 11% of patients with DM met the criteria for comorbid major depressive disorder. [5] Another metaanalysis that examined the relation between depression and diabetes onset found that the risk of developing type 2 DM was 37% greater in depressed adults than in adults without depression. [6] SA has a quadruple burden of disease: a combination of poverty related infectious diseases, violencerelated injuries, perinatal and maternal disease, and an increase in lifestylerelated noncommu nicable diseases (NCDs). [7] The potential link between depression, psychological distress and DM may therefore be particularly relevant and warrants further investigation. SA teachers, in common with teachers everywhere, have high job stressors related to time pressures, the educational system, prof essional distress and learner misbehaviour. [8] Job stress and lack of job satisfaction are associated with many stressrelated illnesses, including hypertension, heart disease, stomach ulcers, asthma, mental distress and alcohol misuse. [8] We investigated the association between DM, depression and psycho logical distress in a pilot cohort of SA teachers. Specific objectives of this study were to: (i) describe the demographic and clinical profile of the cohort; (ii) determine the prevalence of DM, depression, and psychological distress; and (iii) determine whether DM is associated with depression and psychological distress.
Methods

Study design
The study involved secondary analysis of SA baseline data from the Partnership for Cohort research and Training (PaCT) pilot study. The PaCT initiative was established to study NCDs in four African countries (SA, Nigeria, Tanzania and Uganda), and pilot studies were conducted to assess the feasibility of conducting longitudinal cohort studies at each site. The SA pilot study was conducted among teachers, 
Participants
The principals of 111 primary, secondary, and intermediate public schools where 20 or more teachers were employed in the Metro South District of the Cape metropolitan area were approached for permission for their schools to participate. All teachers from schools where principals indicated a willingness to participate were invited to participate. Teachers excluded from the study were those under the age of 18 years and those intending to retire or to relocate in the following 6month period.
Procedure
School principals were tasked with distri buting selfadministered questionnaire packets and consent forms to teachers at their schools. Teachers returned the com pleted questionnaires and consent forms in a sealed envelope and were then seen by a nurse, who gathered select physical measure ments and biological specimens.
Measures
The core questionnaire was developed in collaboration with Har vard University and universities from four African countries using the World Health Organization (WHO) stepwise approach to chronic disease risk factor surveillance (STEPS) as a template. [9] The questionnaire focused on demographic and healthrelated information such as age, gender, ethnicity, educational level, physical activity, chronic medication use, tobacco use, alcohol consumption, and personal and family medical history related to cardiovascular disease and other chronic NCDs.
The questionnaires in SA included the Center for Epidemiologic Studies Depression Scale (CESD) and the Kessler Psychological Distress Scale (K10) to determine the risk of depression and psychological distress, respectively. The CESD is a validated self report screening instrument designed to measure the frequency and severity of depressive symptoms in community samples. It consists of 20 items, each rated on a 4point scale. A CESD score of ≥16 was used as a cut off point for the study and is correlated with mild to moderate depressive symptoms. [10] The K10 is a selfreport screening instrument that assesses anxiety and depressive symptoms over the preceding 4 weeks on a 10item scale. K10 total scores range from 10 to 50, with clinically relevant psychological distress defined as a K10 score of ≥20. [11] DM was defined as a fasting (>8 hours after a main meal) blood glucose concentration of ≥7.0 mmol/L, or a random (approximately 2 hours after a main meal) blood glucose level ≥11.1 mmol/L, or selfreported diabetes on insulin or oral hypoglycaemic drugs. A professional nurse completed a physical examination and recorded blood pressure (BP), weight, height and waist circumference. Glucose, total cholesterol, highdensity lipoprotein cholesterol and serum creatinine were measured.
Data analysis
SPSS version 20 (IBM, USA) was used for analysis of data. A p-value of <0.05 was considered statistically significant. Bivariate associations between categorical exposures and outcomes were assessed using Pearson's χ 2 tests or Fisher's exact tests, as appropriate. In the case of continuous predictor variables, ttests were used if they were normally distributed and MannWhitney U-tests were used for nonparametric data. We used unadjusted and adjusted logistic regression to assess the association between DM and depression, and DM and psychological distress. We adjusted for the following poten tial confounders: age, gender, body mass index (BMI, kg/m 2 ), hypertension, serum cholesterol, and smoking. A backward stepwise model was con structed with entry and exit probabilities set at 0.1 and 0.05, respectively. Odds ratios (ORs) and 95% confidence intervals (CIs) are presented in the final model.
Ethical considerations
The institutional ethics committees of Stellen bosch and Harvard universities app roved the study. Permission to conduct the study was obtained from the Western Cape Education Department and from the principal of each school. A letter was sent to the provincial offices of teacher trade unions to inform them of the study. All participants signed written informed consent and confidentiality was strictly maintained throughout the study. Teachers were not remunerated for participating in the study.
Results
Demographic and clinical characteristics
Fiftynine of the 111 school principals (53.2%) who were approached agreed to their schools participating in the study. A total of 489 teachers enrolled in the study, of whom 478 completed the baseline questionnaire. A further 90 participants were excluded because of missing mental health data. The cohort for this analysis comprised 388 partici pants with a mean (standard deviation (SD)) age of 46.2 (8.7) years (Table 1 ). There were more females (n=262, 67.5%) than males (n=126, 32.5%) in the subsample. The mean (SD) serum cholesterol was found to be 5.5 (1.1) mmol/L, BP 138.6/81.0 (19.5/11.3) mmHg and serum glucose 5.6 (2.1) mmol/L. Mean serum cholesterol and glucose did not differ significantly between male and female participants. The mean (SD) BMI in both female (31.2 (7.8)) and male (30.0 (5.9)) participants corresponded to the WHO obesity category. Male participants had a mean (SD) systolic BP of 145.5 (19.3) mmHg and diastolic BP of 83.9 (11.2) mmHg, while female participants had signi ficantly lower 
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007).
In stepwise logistic regression analysis (Table 3) , diabetes remained significantly associated with depression (adjusted OR (AOR) 3.90; 95% CI 1.33 11.37; p=0.013) and psychological distress (AOR 3.62; 95% CI 1.31 10.00; p=0.013) after controlling for age, gender, BMI, BP, cholesterol and smoking history. Gender, BMI, age, systolic and diastolic BP, serum cholesterol and tobacco smoking did not have a significant effect on the prevalence of psychological distress and depression.
Discussion
There were several key findings. The preva lence of selfreported psychological distress (28.1%) and depression (15.5%) was found to be high. Our prevalence rates were found to be higher than the results obtained in the SASH study, where the prevalence of an MDE was found to be 4.9% over a 12month period, the lifetime prevalence being 9.8%. [3] This may be explained by the high levels of job stress, low salaries and poor support endured by many teachers in the Western Cape. A study by Emsley et al. [13] found that 81% of their cohort of Cape Townbased teachers identified 'work related stress' as a significant causal factor for the development of their psychiatric disorder. It should also be noted that our cohort differs from the general population in that it consists of a mostly female sample, of relatively young working age and mixed ancestry.
The SASH study found that females had a 1.75 times greater risk than males of experiencing depression, [3] but in this cohort there was no significant difference in the prevalence of either psychological distress or depression in males and females. This may be due to both genders in our cohort being similar in age, and of similar cardiovascular risk, and experiencing the same type of job stress.
The Global Prevalence of Diabetes study estimates the worldwide prevalence of dia betes to be 2.8% in 2000 and 4.4% in 2030. [1] A study conducted during 2008 2009 found a crude prevalence rate of type 2 DM of 28.2% in a cohort of 642 participants in the Western Cape. [2] This high prevalence rate may be explained by the sample being a general communitybased sample and this study having included the use of an oral glucose tolerance test to diagnose type 2 DM. The prevalence of DM in our sample was 7.7%. The difference in prevalence rates may further be explained by a possible nonresponse bias, where known diabetics may have chosen not to participate, or because this sample represented a professional group. After adjusting for confounding variables, DM was associated with a threefold increase in the odds of psychological distress and depression. This is in keeping with other studies that have shown a strong relationship between these two disorders.
Study strengths and limitations
Strengths of this study include the administration of clinical assessments and validated rating scales in a relatively large cohort of teachers from schools in the Cape Town metropole. Limitations include the lack of generalisability of these findings to other professional and general population groups. Ninety participants were excluded owing to missing mental health data, which may reflect hesitancy to report these symptoms; this may have led to an under reporting of the true prevalence of depression and psychological distress.
Conclusion
SA teachers were found to have a high prevalence of obesity and DM and a high mean systolic BP. These comorbidities often cluster, increasing the risk of the metabolic syndrome.
